Diabetic neuropathy is the most common cause of neuropathy worldwide and it is estimated to affect about half of people with diabetes. The goal of our study is to compare the effectiveness of thioctic acid treatment alone versus the efficacy of thioctic acid plus vitamin B complex in patients with diabetic peripheral polyneuropathy (DPN). We conducted a prospective, observational study staring from October 2017 to December 2018, in which we included 56 DPN patients. Depending on the Michigan neuropathic screening instrument (MNSI) we divided the patients into two subgroups: patients with MNSI <7 and patients whose MNSI did not decrease sufficiently during the therapeutic protocol. 36 patients (64.2%) of the total patients enrolled in the study had an MNSI <7 at one of the follow-up meetings. These patients were also divided according to the therapeutic protocol applied in a group of patients who were treated with only thioctic acid (TA group) and in a group of patients who were treated with thioctic acid plus vitamin B complex (TA + B group). We noticed a greater proportion of patients who had a MNSI <7 in the TA + B group. This study revealed that the treatment of peripheral diabetic neuropathy with thioctic acid plus Vitamin B complex compared to thioctic acid alone was superior in terms of improving clinical features.
In the common clinical practice, diabetes mellitus is among the most common causes of polyneuropathy, diabetic neuropathy affects almost half of the diabetic patients [1, 2] . It should be noted that diabetic neuropathy is characterized by a progressive and slow destruction of the nerve fibers and it can affect both the somatic nervous system and the vegetative nervous system [3] . If the signs of diabetic neuropathy are early recognized and a proper management of this disease is established, patients with diabetes may present reduced morbidity and mortality, especially in terms of cardiovascular disease, the risk of painless lesions in the legs may be reduced and, in general, by applying certain symptomatic treatments the quality of the patients' lives can be increased [3] .
The majority of the diabetic neuropathy syndromes most likely result from ischemia or infarction of the nerve or nerve fascicles due to diabetic microvasculopathy [2] .
The International Diabetes Federation (IDF) identified a 425 million global diabetes prevalence worldwide in 2017, predicting 628 million people for 2045 [4, 5] . Increasing prevalence of diabetes in general population across the globe will also be accompanied by an increased number of complications of this particular disease [23] . Diabetic neuropathy is the most common cause of neuropathy worldwide and it is estimated to affect about half of the people with diabetes [5] [6] [7] .
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Materials and methods
We conducted a prospective observational study starting from October 2017 to December 2018 in which we included 56 patients consecutively to avoid bias.
The inclusion criteria in the study were the presence of diabetes, diagnosed according to the American Diabetes Association criteria [8] [9] [10] , the diagnosis of peripheral diabetic neuropathy sustained by both the clinical examination performed by a senior neurologist and the assessment of nerve conduction, the patients' acceptance to participate in the study and to be present in the followup, and nevertheless the glycemic profile controlled by the diabetologist for at least 3 months prior to inclusion in our study. Exclusion criteria were the refusal of the patients to take part in the study, etiology of peripheral neuropathy other than diabetes (paraneoplastic diseases, autoimmune diseases, severe hypothyroidism, renal dysfunction, excessive alcohol consumption, immunosuppressive medication, etc.), pregnancy or the presence of grade III obesity or morbid obesity.
At the time they were included in the study, all patients were evaluated according to a standard protocol that consisted of anamnesis, clinical examination, resting electrocardiogram, common and specific blood tests (depending on the admission symptoms). Each patient was enrolled in a database and for each patient a unique code was generated in order to avoid patient identification.
Each patient who presented the inclusion criteria in the study was randomly assigned to one of the two study groups. Thus, a group of patients (TA) received the first 10 days of once a day an intravenous dose of 600 mg of thioctic acid (Thiossen, Solupharm Pharmazeutische Erzeugnisse GmbH Industrienstrasse 3, Melsungen Germany) then a maintenance dose of one tablet of 600 mg once a day for the next 12 weeks (Thiossen, Artesan Pharma, Luchow, Germany). The second group received both thioctic acid (according to the therapeutic protocol described above) plus vitamin B complex (TA + B), initially in the first 10 days, once a day an intravenous dose (slow intravenous administration) of thiaminoclorohydrin (B1 100 mg), pyridoxinehydrocloride (B6 100 mg) and cyanocobalamin (B12 1000 ìg) (MILGAMMA N, Worwag Pharma, Boblingen, Germany) then twice a day capsules of Vitamin B complex (40 mg of thiaminoclorohydrochloride-B1, 90 mg of pyridoxinohydrochloride B6) and cyancobalamin-B12 250 ìg, MILGAMMA N, Worwag Pharma, Boblingen, Germany).
After initial evaluation, on inclusion in the study, patients were then evaluated at 10 days (after finishing the injectable treatment) and then at a 4-week interval for a period of at least 16 weeks.
Initially and also at every subsequent follow-up, in order to evaluate the response to the therapeutic protocol used in peripheral diabetic neuropathy, we utilized the Michigan neuropathy screening instrument (MNSI) [11] [12] [13] [14] . The MNSI calculation consists of both patient involvement by completing a questionnaire with 15 questions (the questionnaire was translated into Romanian) as well as clinical examination usually performed by the neurologist or diabetologist, as described in the studies published until present [11] [12] [13] [14] [15] [16] [17] [18] . An MNSI ≥ 7 value was considered pathological [13] .
All patients included in our study were informed about the study and signed both the informed and the acceptance consent in order to be enrolled in the study. The study was approved by the Ethics Committee of the University of Medicine and Pharmacy of Craiova and was carried out according to all the provisions of the national and international fora for conducting medical studies, mentioning here Good Clinical Practice, the Helsinki Declaration issued by the International Medical Association (WMA -world medical association) and all relevant regulations.
After all data was gathered, statistical tests were performed using GraphPad Software (version 6, GraphPad Software, La Jolla, CA, USA). All results were recorded as mean and standard deviation. In order to compare the average of two groups, we used the t-student test, while to compare the averages of more than two groups, we used ANOVA variant analysis. To evaluate the effectiveness of the two therapeutic methods, we used the Kaplan-Meier evolution curves with the Log-rank (Mantel-Cox) test. To quantify the importance of the link between a variable (that characterized a particular study group) and evolution time, we used the hazard rate (HR) with the associated confidence interval. In all cases, the statistically significant difference was recorded if the value of P was less than 0.05.
Results and discussions
In our study, we prospectively included 56 patients diagnosed with peripheral diabetic neuropathy (DPN). 23 patients were enrolled in the TA group (patients who were treated with thioctic acid only after the therapeutic protocol described above) and 23 patients were enrolled in the TA + B group (patients treated with thioctic acid plus with Vitamin B complex after the therapeutic protocol described above). The TA group included patients with an average age of 59.31 ± 8.56 years, 9 of which were women (39%) and 14 were men (61%). TA + B group included patients with an average age of 61.18 ± 9.32 years, represented by 12 women (52%) and 11 males (48%). Clinical-pathological features from baseline of recruited patients are shown in Table 1 .
Depending on the Michigan neuropathic screening instrument (MNSI) we divided the patients into two other subgroups: patients who obtained MNSI <7 during the therapeutic protocol and patients where MNSI did not decrease sufficiently enough along the therapeutic protocol. Thus, we observed that at the end of the 16-week follow-up, 36 patients (64.2%) of the total patients enrolled in the study had a MNSI <7 in one of the in follow-up meetings. These patients were also divided according to the therapeutic protocol applied in a group of patients who were treated with only thioctic acid (TA group) and in a group of patients who were treated with thioctic acid plus vitamin B complex (TA + B group). We noticed that 10 days after the onset of treatment in the TA group, there was no patient who had MNSI <7 (0%), while in the TA + B group, only one patient had MNSI <7 (0.5555573%). At 4 4.119) . This is also highlighted in Figure 1 .
Diabetic peripheral neuropathy continues to remain a major public health problem [1, [15] [16] [17] [18] [19] [20] [21] .
In the DCCT / EDIC (Diabetes Control and Complications Trial / Epidemiology of Diabetes Interventions and Complications) study, it has been shown that good glycemic control in patients with type 1 diabetes only lags Also, at the end of the therapeutic and follow-up period, we observed a decrease in tension values for all patients included in the study. Thus, for systolic blood pressure (sBP) there was a decrease from 126.0455 ± 14.18311 mmHg to 117.1875 ± 7.498682 mmHg (P = 0.0035) at the end of the treatment, for mean blood pressure (mBP) there was a decrease from 95.83334 ± 8.676951 mmHg to 84.39584 ± 5.494171 at the end of treatment (P = 0.01) and for diastolic blood pressure (dBP) there was a decrease from 80.72727 ± 7.780009 mmHg to 68.000 ± 5.372221 mmHg (P = 0.002). This is highlighted in Figure 2 . and does not prevent the development of peripheral diabetic neuropathy [22, 23] . In this study we looked at the effectiveness of the treatment with thioctic acid alone and also combined with Vitamin B complex for the peripheral diabetic neuropathy, using the Michigan neuropathy screening tool (MNSI).
Thioctic acid or alpha lipoic acid has so far been very studied in the treatment of peripheral diabetic neuropathy, since it acts as an agent that reduces oxidative stress, thus decreasing vascular dysfunction [24] . The efficacy of this oxidative stress-relieving agent has been studied in several clinical trials, such as NATHAN 1 trial or others [21] [22] [23] . In the NATHAN 1 trial, the effectiveness of thioctic acid was assessed in patients with mild moderate impairment of DPN for 4 years. It was found that most patients responded positively to treatment compared to placebo, thus from a clinical point of view, while from the nerve conduction point of view no statistically significant differences were observed [24] [25] [26] [27] [28] .
On the other hand, vitamin B complex plays an important role in the treatment of diabetic neuropathy in many ways. Thus, it has been found that Vitamin B complex can reduce high levels of homocysteine in the blood (levels associated with the degree of diabetic neuropathy), but it also plays an essential role in repairing and regeneration of peripheral tissues [29] [30] [31] [32] [33] .
Conclusions
This study revealed the superiority of the treatment of peripheral diabetic neuropathy with thioctic acid plus Vitamin B complex compared to thioctic acid alone, in terms of improving clinical features. Due to the small number of patients included in our study, further randomized clinical trials are required to confirm our observations.
